Cycloserine fatty acid derivatives as prodrugs: synthesis, degradation and in vitro skin permeability.
Various 4,5-dihydroisoxazol-3-yl fatty acid ester derivatives of cycloserine were synthesized to improve skin permeation of cycloserine. The ester derivatives were prepared by using the tert-butoxycarbonyl (t-Boc) protection strategy. The 4,5-dihydroisoxazol-3-yl esters were readily hydrolysed in an aqueous buffer solution, and the degradation profiles showed both specific acid and specific base catalysis. In 50% human serum the formation of cycloserine was observed, but enzymatic catalysis was limited. Delivery through hairless mouse skin was investigated, and the apparent permeability coefficient was measured based on the flux of cycloserine into the receptor phase. The skin permeation of cycloserine across the hairless mouse skin was increased up to 20-fold by the fatty acid esters. The 4,5-dihydroisoxazol-3-yl fatty acid esters of cycloserine can therefore be considered as new topical prodrugs with the potential use in treatment of various skin infections.